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GMRS^3R^-ffi©#j|||tt0lCtt^LTV^V^^ Mill Hi s>-;t/ 

T^JS, Ni Fe/CoFe/Cu/CoFe/F eMnj^^SGMRi^S 
5, Cuil, _fc3PI?£3f^y :/3 6. S&2 K3 7 fcvOflllR&Mv^r 

[0 0 6 0] 

3S»n>f^3 3 &cfB«M£*ifc«MMS^£;i«ir- S£, £M3 i^e>flE 

[0 0 6 1] 

«, is^s^4 i ©sit) i/ < tt^®±tc«ffi«EftBiaj4 2 *m-?z>„ 
•ess. Hijcev^r, fflE^tt£<w^e>*«r^i&^s. ^^t, Hindoo 

s, covtm&Mtttemm. cumm. mm n-t&z. 
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ITHcO&iT^fS. H c 0 ©ffiTLfcSJ^tt, ^flSS 3 1 ©TSPlC^Sfr L 

" 1" , " 0" tc*fJcKLTIB»*«^J6StiSc 
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[0 0 6 4] 
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nTffi*C&S. 5fe"T, 7/i/^y*S« (Ai 2 o 3 • Tic) ti^7 7>f7lli:$:^t 

So JMfclftlCH;, M#©Sc#ffitC, Au, Ag, Cu, Sr, PbO&£\ U- 
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?£fC, t77^f TS^±IC, fS^fiUtCteMOC VD (metal-organic chemical 
vapor deposition : ^^MflS^^JO ffiJC J: U I/— if HHP 2 fc^J^S 

[0 0 6 7] 

ttSilL/tttAl, Cu, AuS)S^aftl?)C!)^?:MM^5^t^t' 
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o 9*sR^©ft^Illtt, ^JiH i&Ht^tfX (Cl 2 , BClg^f) t>L 
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mzmm&mttt. sio 2 , si 3 N 4 , ai 2 o 3 , 

A IN, ZnS, Ti0 2 , BN, =fel<tif il^CVDS, 
[0 0 7 0] 

6 fe^ja-TS. SSi2 6fcl/tttAu, Ag, Cu, Al, TiN^ifffl 

I/— if<2)»-&tC«, Ag, A lS.D ^ ^tle > (Z)•a•^^^^tl^©^av^ 0 All 
nGaAs»fil/-ifffl|^i, ^ *i £ lC#Dx.T A u , Cu, TiN&£f£ 

[0 0 7 1] 

#ctc, M<£u-^-A^g©jf&v^»fc3^iigp2 7 &#UTOftF 1 b 

, f^tflSCl 0 OGb/i n 2 ®M©^^fA©i^ mZ-lZV^V Vlifa 
(C&3 0 0 - 5 0 0 nm, h ^ y ? (E^flRltC it 5 0 - 2 0 0 n m £ -r*U£.& V\„ 
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iPM, i^IiCjSCT Si0 2 , Si 3 N 4 , A1 2 0 3 , A 1 N, Zn 
S, Ti0 2 , BN, tb<ttf«$:CVDiSt ) b<!j:3'J^-i/H>^^>y 

[0 0 7 3] 
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m.l,T. NiFe, C o F e N i t&Z<D&mMtt&ft*y l/-Atf»lC* y 3f J&R 
£&«3 1 H U 3 2tf>jgMgP£-e* ydfJ&BSitfctfe, fH^ 

3-f;i/3 3 ©rf#->T? Ui/'X h7l/-A5rMb, C u * v 3f ffifc if IC <fc »J 3 

[0 0 7 4] 

y =fi£-£7£j&U ^SJCiSKTU #->A*£> h L/-U yf^v »ffi&CM 
[0 0 7 5] 

mLTGMRU&m^'B&J&f&'t&o 5tfSi0 2 , Si 3 N 4 , BN, Al 2 
Og, A IN, T i O 2 &£(Z>#ME, #N**tt©SiS##kfcSTSBIf£3r* 
-y^3 6MU 7N- hVW T^MrtZ-y&l&m. NiFe/CoFe/C 
u/C o F e/FeMn^^j;6GMR|?3 5 £ - > iC^Efc, ij^T 

CufS$:;^-^>MltA>y KSPJCjgjg, m^X±mn^^ v 7° 3 6 
, !2i/-;i/K3 7 & floats U iflcA 1 2 o 3 & h U 
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rty FBPfc y — F<7-f ykMUnxT,^^ ^-xis^Tts. y- F^-r y& 
, -if Kmc-;*, ta^n-r;i/a«ffl(cz:^:, gmrMi:^ ff-A#& 

, y~ F?>f 7&*:*^>^3>a)/ftfflST??F;L*U*, AvF^>^l/7t>7'J 
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[0 0 7 7] 

NiFe, CoZrNb, C o F e N i te¥tf&m*IffiV$>& 0 
[0 0 7 8] 

mBMtLXit. CoPt, FePt, FeAu^iffflifKuTO^iO 

mmtp^owmTtmomn (cr, Ta, Nb&*o , ^m^mummm comic 
t%iz.m'&ttn}iw$nfottn (s i o 2, si3N4, ain, ai 2 o 3 , BN 

[0 0 7 9] 
[0 0 8 0] 

mibaXW&Zm^fcffi^ S?S©Kuli5 X10E7 (erg/cc) m&t. 

SS©Ho0tt4 0kOeiIili«<, ^"eiH®^ 5*tt^fB7?a>o fe. He 
0 ttlBfiiJKSMJllf-il^lCffiT U 250-300 °CT\ j£& ( 1 

0 kO e) (C<£Tb^o 
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[0 0 8 2] 
[0 0 8 3] 

[0 0 8 4] 

^x?2ooi£, k;h 5 2 izmmzti, m^Lte^MW]^nffl'ffl$!>fr*> 

. i^X^2 0 0H iS&C^-f 2 0 0 JC^j»-tSlf?8<3!)|B#?I^S:^f O 
A7KX5>f^l 5 3 li, ^M^(Z)-^X^>ixa y 15 4 ©ftigtcfljt Uftf W k*l 

(D % ffitiiS: ic ^« L/ T v * s . 

[0 0 8 5] 

iKaf-fX^ 2 0 O^tU^f /\y F^7^^l 5 3 (DMffcM&lW (AB 
S) izm^rix? 2 0 0©*M;&*e>/?T£©??±*&%»oT##3*l<S. 
[0 0 8 6] 

t§7^fai-^7-Al 5 5(Z>— SgiCggiBgSjnT^S. T^^^x-^T~ 

a i 5 5£>fM&ctt, y^r^-^c-lT'fes^xn^f^-^ i 5 ewn 
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[0 0 8 7] 

y^fai-^r-A 1 5 5 its w&&i 5 7 0)±T2mmizwtn^nt=.mm 

[0 0 8 8] 

03 tt, 7^rz.:n-#y-A 1 5 5^e>$fc<DlK5C^y KT-fe^U X 
?{»£M7U&*^MH-£&£ 0 flBI^C^y K7^t>^'J 1 6 0 \t 

1 £WU T^fix-^7-Al 5 5 <D-3%IZIZV X^y *s h y 1 5 4 

[0 0 8 9] 

Vx^yi/sy 15 4 ©$fcjgictt, 0 1 JCWl/T!&&Lfcffi##£'sy 
*fflt5^»; K*9>f * 15 3 #flfc»;#tte>ftT^&. i*-;*'<>S/a > 1 5 4 1£ 
B#©«^ji*feJ:tJff!l*3l»Jffl©U - K»l 6 4&f U KMU 6 4 

*lTV^„ 16 5 K7ft>^'J 16 0 ©SffiAy KTfe-5 0 

[0 0 9 0] 

B4tc£v^, i o itftytm^-m&Atis is(±f^Aij, ostium 

±, 2 0 1 tt»^3R^|g»iai&^, 2 0 2 fcfc/\y KlCftjBS*lfc*&3fc3R^\ 2 0 
3teECC (iHUfXlEn- K) WiHEI»^, 2 0 4 tegE8lia8&3&, 2 0 5 \XWm 
WEU%^ 2 0 6 &/\-/ F(C W^$ttfefa#^SP, 2 0 7 2 0 81i 

KJCrtStStifeS^aR^aJ, 2 0 9 tt^flffEIK*, 2 10 tttt-^ISK*, 2 
1 1 StlESS^, 2 1 2 CCEI&^T-fcSc 
[0 0 9 1 ] 

#$&f8©fRrs/:* hmnmrnrnmiz. femont&rj xtrmwuz. ^h^-im 
iAijio, ^3t^|gi&tas&^2 o i , ftytm-T-zo 2&fflijaztirc7uy>7 
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if©f?#S:S«B'ffc'r*±T*tti3 : * L/V^. ECCBMI2 0 3 £ECCEI 
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j«ft^<Z>fl|*A*tt, SHtiH^ 2 0 2*pe>©3Mltfc, Z. <D ytmtt T'H c 0 

£E«1-<5:i£{c:&s 0 ffi»ff##jK#®±©iKffc«#*J£ U Testis j&W: 
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8S«ttffit5. W&m^mZGMRMtfmmmX*&Z>tf. IfCAMR (anisot 
ropic magnetoresistance) MV%^.<^ #5fe£fofC JiTM R (tunneling magneto 
resistance) IMbttiSK 
[0 0 9 5] 

[0 0 9 6] 
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©a^fB^ST^ o T % a V*„ 
[0 0 9 7] 

[0 0 9 8] 

[0 0 9 9] 

[0100] 

U-fe^8P2 5, itSP2 6 0MI:ft^. fib, Z<DV1zxBt. 
H5MSP©Jgf£XfItt, ^^cm0^t--5»^^•Xg©^^C^foT : fe;^^^^V^ o 
[0101] 

^CiC, I©l5li?2ffl^$nfclll BffliffiC, Wjfctfln, Sn, P 
b, Te, G a^h<lt^n^(D^±^E(Di:tmm, ffiBtj&CD&M&'&S SrtKtt 

B(5u^t»«i a i: i b fc&igiKg^Ts „ ^3 75\ m&m^a>&mm&M<D 

[0 10 2] 
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[0103] 

^mMBMiz^fttt, \s-*?m^mv>mwL i B(D±iz^&b\s--t?m^2 iti&m 

[0104] 

^vmmjimzMxHzmM l r *i am* & m &m&wizm&-t2> ?\a 

[0 10 5] 

mLM&Lf=.&(D£mtm^x&z>rf. mM.mmm3 L (D&f&(Dmmz. mt&mfr 
bw$im*^ nmm^m&mMti^ mmmm^vmmwizmm^mmtfm 
t*nzmi&t:Lf=. 0 ^mvfrm^m&iz, ait^t^s^ u-^^>^{ii 

[0 10 6] 

vxizn^xsATizmm^z* iai^^->it m?-mm±&m&Mfr. m 
xit^mm^m. is—*fftybm*3.mmrm?x. m^-m^mmmzm^^a) 

[0 10 7] 

Bi&j3\*i±mfrbftfcmx&z> 0 as (a) itm%mmm^(Dmmm 

mmitTrftm. bis (b) &«$aa#m^— o©^*®. 05 co liu-ifm 
^©Bes«^M&^-rH, as (d) itu—^m^—^^m^mx^^. m 

5 (a) 1 1 l±^ia^^*«, 3M^,fBi«H=-, 5 1li»l© 
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&&m&m&&m$: j £ti?nm-to ®5 (b) jcs^t, 31^13^^ 

^BP, 3 2 JiU ^-^/l^gp. 3 3 mzm^l^JlB. 381, 382, 383, 
3 8 4(iligp$:-etlftlgt 0 EI 5 (c) IC^T, 1 2 1/ — !f ifr? 

3£«* 2 til/— ifig^ 5 2ttH2©ga^^S^P5: J €-tl^tl^t-o * fc, 
0 5 (d) iCfcV^T, 2 3 liS2©^7?; 2 4 li^ 2 ©«ffigp, 251 

t±u-fe^aso±sau, 2 5 2ttu-fe^3P*^K:Kwe.ti=fe^s*<sK3tisiHias 

[0 10 8] 

Jitt, EI 5 (b) tc^b^J;e)JC, ±Wfr*>£tiSM. mBn4 JlZifrLT u 
■e©T»tcGMR¥l^lg : f-SP*<«Ksnfc#^T?S)y, 

i3 8i~3 8 4 szmnj ;immm<D2%i(Dmm£GMRU£m3'm<D 2* 

[0109] 

-^©b-ifig^-2li, 05 (d) izmLfckolz, u-ifm^Mfoi 2_hlC 
[0 110] 

SE&frV^ l/-1fili^lC«tt*>ftfc|HiaiS2 5 2 ic, /\y Kii^fB^M^ 

§P3 1 tfmtb&tnz & oiz-r z> = mzmmz, Mtfomzizmx.it. uyxhi 
«>&#as{c, m © e asp^gg-^sp 5 1 jg2©gasf-&fl»£$is5 2 &r 



2 7 
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£*7***:Mv*fcPE Plgtciy^tf-rs. BBSE-£ft98-MS0>BB«, Tfmic 
te#fC$![$ftt&V^ 05 (a) &£Vn« (c) izmVfc£t>K&m?-m(D'ftM 

[0 111] 

2o©H^Sfil 1^1 2^, it^#I^e>;ftTV^ffi|Hl±£#f[Hj 

[0 112] 
(f4©HMi) 

[0113] 

2^^ifcmsti^l>-if3 l fc©#[JM^^^±tf<g>3i:^T^So 

[01 14] 
[0 115] 

0 6 (a) si izmLf=.mTisx hffimzmmmomm&mtt z s&mm 

Sr^rMHfcfceiTf&S. H6 (b) tt, 38ifif£as**2 5©$cl£pSK:*&o 

[0 116] 

[0 117] 
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V, *©IIJB^^<B<*SJ:^JCMl:MWS:aHflPL/35;^e)=R* , r«. SWT® 

ITOtLTliS i O 2 #&y, ®»fs|S^lrV^»i:bTttS i N, T i O, Zn 

5 fciftf&S. 

[0 118] 

[0 119] 

mjkmt s -ftfc y , »jn7c^©a^-^»i)n* sriK^ag-ffc s its ^ £ tc * o t 

06 (b) Kl^Ufc J: 3 fc]B^#:m£#s;i Witt, U-iFiJ^y- 

ttfcif&JB^&ifctfT?^ Mill U-1f3feB©ifcg# 6 5 0 nm©*g-&JCl± 
. -etli »J %3t^fi9^> K^-Y Vfftfc^ I nG a N&££MV^3gi®ttgPM2 

ic F-A> h<z>*flnfi##v\£JBfr4SfcJ:iS < &3MfnJ^&£CDT% £££ l B^e> 
i§«t£:l»&L Mtt«2 2<z>&gT? K-a°> h CDSfc&HStffc:-* 

[0 12 0] 
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[0121] 
[0 12 2] 

[0 12 3] 

7?*i#)&<^, |§^®^^ABS (air bearing surface) ® (MotffnJ®) * 
©U-feXfI^c$: S i 0 2 ©f-^©ftt^t6. ^JfflS&a(5S:ififtf)*fc«)JC 

[0 12 4] 
[0 12 5] 
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>^tt»btx^ y *-3->7u-«&jgv^$&-£, y^v wrnte 

M^ssy F&&*<D&tLT*i*x.$v 9-yu-<Dttm*mWk"Z%>&tfi. y^v 

[0126] 

[0 12 7] 
[0 12 8] 

[0129] 

a&7*>;* hra^iB»siffi teaser, a&«4$Ki«ffl;fr©#sf*&3tei'--if 

[0 13 0] 

flMSffttig (fgHcOft) CD bis- K^^COrajS&jWSt-rsr. 
[0131] 
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[mi] 

[02] 
[03] 

[04] 

#IB 9! 0) 3& 7 2/ :* h tt£C3E&$Sfi & #1^ "T £ :/ n -/ * 0 T* & £ . 
[05] 

& m^Bifr-fi r«j_fc® ^ e> ja 0 5 „ 

[06] 

0 6 (a) (i, 01 jC^bfcl^TS/^ h^CfB^*(Z>^M5#2 5 ©MB 

&*i-gM*0T*&£ o 06 (b) afcatt-8P#2 5©&epsjci&o 

2 . l>-if3R^ap 

3 JK&aBfitf^St^® 

2 1 110^7^*1 

2 2 fSffijf 

2 3 H 2 (D ? y KJB 

2 4 jg 2 m# 
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4) #2000-09409^ 

2 5 ^ig'ffigPM 

2 6 mm 
27 nan 

3 2 

3 3 IH^n^f;i/ 

3 4 ««>&#9S*t 

3 5 GMRn^M^- 
3 6 

3 7 H2 K 

4 1 ti&tfc&ffi. 

4 2 ^<»#JB|g|S 

150 mrtyy, hmummmm 

15 2 J*fcf> R;i> 

15 3 A«yFX7^f^ 

15 4 n^>i/3> 

15 5 Y>7?-=lii~%T-U 

15 6 3tf-Y;*n-f 

16 0 WM.'w KTt>^U 

2 0 0 (flB&CiB^-r X?) 

I o |§^^|gg&A^ 

1 s m^Ktl 

o s M#mij 

2 o i «™ffiMifrmi&m 
202 n^-mmm? 

2 0 3 ECC (MUfTiEn-F) IM[IJi&^ 

204 m.mm$&?h 

2 0 5 fB#*ilE[IIi&;& 

206 mmm^m 

2 0 7 ggfr 

3 3 ffifl# 2000-3105756 



208 n&m^B 

209 *$mmm& 

210 ommm& 

211 &mm&& 

2 12 E c c m$&& 
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160 




164 165 
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